Background: There is controversy regarding the relationship between gender and acute coronary syndrome (ACS). Objective: To study the impact of gender on presentation, management, and mortality among patients with ACS in the Middle East. , 4057 patients with ACS were enrolled from four Arabian Gulf countries (Kuwait, Oman, United Arab Emirates, and Qatar), representing more than 85% of the general hospitals in each of the participating countries. Results: Compared to men, women were older and had more comorbidities. They also had atypical presentation of ACS such as atypical chest pain and heart failure. The prevalence of non-ST-segment elevation myocardial infarction (49 vs. 46%; P < 0.001) and unstable angina (34 vs. 24%; P < 0.001) was higher among women as compared to men. In addition, women were less likely to receive evidence-based medications such as aspirin, clopidogrel, beta-blocker, and angiotensin-converting enzyme inhibitors on admission and on discharge. During hospital stay, women suffered more heart failure (15 vs. 12%; P = 0.008) and were more likely to receive blood transfusion (6 vs. 3%; P < 0.001). Women had higher 1-year mortality (14 vs. 11%; P < 0.001), the apparent difference that disappeared after adjusting for age and other comorbidities. Conclusion: Although there were differences between men and women in presentation, management, and in-hospital outcomes, gender was shown to be a nonsignificant contributor to mortality after adjusting for confounders.
INTRODUCTION
C ardiovascular diseases are the leading cause of mortality and morbidity globally in both men and women. [1] Studies indicate a gender difference in acute coronary syndrome (ACS) presentation, diagnosis, management, and outcomes. Some data suggest that women have higher mortality rates than men, while other studies have failed to show gender as a contributory factor in the presentation and mortality in ACS patients. [2] [3] [4] There are few papers that describe the relationship between ACS and gender among Middle Eastern patients. [5, 6] This paper aims to report on the influence of gender on ACS presentation, diagnosis, management, and outcomes in the Middle Eastern patients.
METHODOLOGY Registry design
Data were collected from Gulf locals with ACS events (Gulf COAST) registry. The registry design and methodology has previously been published. [5] This was a prospective, multinational, longitudinal, observational, cohort-based registry of all consecutive local patients (citizens) who were admitted to 29 general hospitals in four Gulf countries including two hospitals in Bahrain, six hospitals in Kuwait, 12 hospitals in Oman, and nine hospitals in the United Arab Emirates. All hospitals had on-site thrombolytic therapy and nine had on-site cardiac catheterization facility available. Patients were recruited from January 2012 to January 2013. The ethics committees of each participating institution approved the study protocol.
Study population
Patients enrolled in the registry were citizens ≥18 years of age diagnosed with ACS according to the American College of Cardiology (ACC) data standards [7] including ST-segment elevation myocardial infarction (STEMI), non-STEMI (NSTEMI), left bundle branch block (LBBB) myocardial infarction, or unstable angina (UA). A written informed consent was obtained to participate in the study. Only citizens were included who provide better follow-up information and have homogenous characteristics in terms of lifestyle, standard of living, and access to free universal health care.
Data collection and validation
Data were collected on a standardized report form (CRF) with variables that were congruent with ACC key data elements and definitions. [7] Data collected included patient demographics, previous medical history, risk factors, prior medications, clinical presentation, management during hospital stay (including medications, reperfusion therapy, and procedures), and discharge medications. Patients were followed up at 1 month, 6 months, and 12 months interval. Follow-ups were carried out by phone call or clinic visit. Data gathered in this study were entered into an online system at www. gulfcoastregistry.org which had immediate display of automated data checks.
Statistical analysis
Descriptive statistics were used to summarize the data. For categorical variables, frequencies and percentages were reported. Differences between groups were analyzed using the Pearson's Chi-square test. For continuous variables, mean and standard deviation were used to summarize the data while analysis was performed using Student's t-test. For continuous variables not normally distributed, they were summarized using the median and interquartile range and analyses were performed using Mann-Whitney test. The association between mortality and gender adjusting for various confounders (age, smoking, diabetes mellitus, and hypertension) was analyzed using multivariable logistic regression. An a priori two-tailed level of significance was set at P = 0.05. Statistical analyses were conducted using STATA version 13.1 (STATA Corporation, College Station, TX, USA).
RESULTS
A total of 4057 patients were enrolled in this study, of whom 1363 (34%) were women. The baseline characteristics are shown in Table 1 stratified by gender. Compared to men, women were older (63 vs. 59 years; P < 0.001) and had significantly more comorbidities such as diabetes mellitus (65 vs. 48%: P <0.001), hypertension (79 vs. 58%: P <0.001), and dyslipidemia (65 vs. 52%: P <0.001). In addition, they were more likely to have a prior history of angina (42 vs. 37%; P = 0.004), heart failure (15 vs. 11%; P = 0.005), and stroke (7.2 vs. 5.4%; P = 0.003) but less likely to be associated with coronary artery bypass graft (CABG) (5.2 vs. 8.2%; P < 0.001). Women presented to hospitals were more commonly with atypical chest pain (5.6 vs. 4.1%; P = 0.037) and heart failure with Killip Class ≥ II (27% vs. 19%; P < 0.001). Furthermore, NSTEMI (49 vs. 46%) and UA (34 vs. 24%) were more prevalent among women (overall P < 0.001). Table 2 shows reperfusion therapy of STEMI patients according to gender. Both genders with STEMI were more likely to receive fibrinolytic therapy, but compared to men, women were less likely to undergo primary angioplasty (7.7 vs. 11%; P < 0.001). Women had longer time from symptoms onset to first in-hospital ECG (5.2 vs. 3.48 h; P < 0.001) and door to balloon time (105 vs. 65 min; P = 0.006).
Women received less guideline-derived medications [ Table 3 ] such as clopidogrel (77 vs. 83%; P < 0.001), beta-blocker (75% vs. 80%; P = 0.002), and angiotensin-converting enzyme inhibitors (ACEIs) (64 vs. 69%; P = 0.001), but they were more likely to receive angiotensin receptor blockers (ARBs) (17 vs. 11%; P < 0.001) within the first 24 h of admission. During discharge, a similar pattern was observed where women were also less likely to receive aspirin (95 vs. 97%; P = 0.001), clopidogrel (68 vs. 76%; P < 0.001), beta-blockers (80 vs. 87%; P < 0.001), ACEI (63 vs. 69%; P < 0.001), and statins (96 vs. 98%; P = 0.014). However, they were more likely to receive ARBs at discharge (21 vs. 12%; P < 0.001).
In-hospital outcomes according to gender are shown in Table 4 . Compared to men, women suffered more heart failure (15 vs. 12%; P = 0.008) and were more likely to receive blood transfusion (5.9 vs. 3.4%; P < 0.001). Other complications did not show any significant differences based on gender. There was a significant difference in unadjusted cumulative overall mortality rate in women compared to men at 6 months (10.3% vs. 8.3%; P = 0.033) and at 12 months follow-up (14.1% vs. 10.8%; P < 0.001) [ Table 5 ].
However, the overall difference in mortality became insignificant after adjusting for age and comorbidities such as smoking, diabetes mellitus, and hypertension (odds ratio, 1.07; 95% confidence interval: 0.86-1.33; P = 0.562) [ Table 6 ].
DISCUSSION
This report on gender role in ACS in the Gulf region has shown consistent results with universal studies. [4, [8] [9] [10] [11] [12] [13] [14] [15] Women with ACS were older and had more comorbidities. They presented, more often than men, with atypical chest pain and took longer time to seek medical care. They also received less evidence-based medications and were less likely to undergo primary angioplasty. Despite the fact that women had higher apparent mortality, the gender difference was not shown to be a contributor to mortality at 1 year after adjusting for risk factors.
In recent scientific research, data have shown that men and women differ beyond gender. [16, 17] Efforts from different organizations have been advocated to include more women in randomized controlled trials (RCTs) to study the difference between genders. Over the years, there has been improvement in the percentage of women enrolled in RCTs, but still gender-specific analyses are not sufficiently performed. In our study, the female percentage was fairly the same as the global studies reaching almost 34% of the study population. There are many significant differences between men and women in terms of management, outcome, and mortality that need to be further studied to provide better diagnosis and treatment accordingly. [16, 17] In accordance with previous studies, women were older and had more comorbidities which might explain the poorer prognosis. [8] [9] [10] [11] Furthermore, women had atypical presentation of ACS and took longer time to seek medical care, both of which might delay in receiving appropriate treatment. [3, 10, 12, 13] In-hospital management showed that women were less likely to undergo primary angioplasty. This is consistent with several previous studies [11, 14] and can be explained by the fact that women are of older age and have more comorbidities, suggesting a higher risk for invasive intervention. In addition, women were less often prescribed evidence-based medications in the acute settings and on discharge such as aspirin, clopidogrel, beta-blockers, ACEIs, and statins. [4, 15] The fact that women get less antiplatelet could be attributed to anemia and higher tendency to bleed. However, it remains uncertain why women get less beta-blockers, ACEI, and statins.
Studies have shown that women tend to develop worse outcomes, but the gender role in mortality has been controversial in many studies. [3, 10, 11] Women tend to have higher mortality at 1 year, but after adjusting for age and other risk factors, the difference in mortality between both genders has not been shown to be significant. However, in Gulf RACE-I study which was conducted in 2007 including six Middle Eastern countries, the mortality among women with ACS remained higher than men even after adjustment. [18] Strengths and limitations of the study Data in this paper represent more than 85% of the general hospitals in each of the four Gulf countries participating in the study. Only citizens were included for better representation of the Gulf area characteristics and better follow-ups. In addition, data collected in this study are prospective, allowing better observation of the results over 1-year follow-up. On the other hand, the possible limitations of this study could be the exclusion of expatriates as the study only included citizens. It is known that expatriates constitute a considerable proportion in the Middle East.
CONCLUSION
There is gender disparity in the presentation, comorbidity profile, and evidence-based medication management in ACS patients in the Middle East. However, despite the apparent mortality difference between the cohorts, these gender differences disappeared after adjustment of confounders in Middle Eastern ACS patients.
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